Collapsin response mediator protein-2 regulates neurite formation by modulating tubulin GTPase activity.
Collapsin response mediator protein-2 (CRMP-2) plays a key role in axonal development by regulating microtubule dynamics. However, the molecular mechanisms underlying this function have not been clearly elucidated. In this study, we demonstrated that hCRMP-2, specifically amino acid residues 480-509, is essential for stimulating tubulin GTPase activity. We also found that the GTPase-activating protein (GAP) activity of hCRMP-2 was important for microtubule assembly and neurite formation in differentiated PC12 pheochromocytoma cell lines. Mutant hCRMP-2, lacking arginine residues responsible for GAP activity, inhibited microtubule assembly and neurite formation. Interestingly, we found that the N-terminal region (amino acids150-299) of hCRMP-2 had an inhibitory role on GAP activity via a direct interaction with the C-terminal region (amino acids 480-509). Our results suggest that CRMP-2 as a tubulin direct binder may be a GAP of tubulin in neurite formation and that its GAP activity may be regulated by an intramolecular interaction with an N-terminal inhibitory region.